Identification of T-helper cells as the target of stearic acid-inhibition in primary antibody responses in vitro.
We have previously shown that albumin-complexed stearic acid (18:0) inhibited in vitro primary anti-TNP plaque-forming cell (PFC) responses to trinitrophenyl keyhole limpet hemocyanin (TNP-KLH), but did not affect primary PFC responses to trinitrophenyl lipopolysaccharide (TNP-LPS). The present studies were done to identify the cellular target of fatty acid inhibition. The addition of 18:0 at the initiation of antibody cultures exerted a dose-dependent inhibitory effect on subsequent PFC responses to TNP-KLH, and removal of the fatty acid after 20 h did not reverse its inhibitory effect. Preincubation of isolated T-cells with TNP-KLH and 18:0 resulted in a similar inhibition of subsequent PFC responses, but a preincubation of isolated B-cells had no effect. The addition of 18:0 to the culture system in vitro led to a marked reduction in the level of IL-2 detectable in culture supernatants, and PFC responses could be restored by providing exogenous mouse recombinant IL-2. The addition of antigen-primed T-helper cells to antibody cultures partially abrogated the inhibition by 150 microM 18:0, apparently due to their greater production of IL-2. Lastly, following overnight incubation of unfractionated splenic lymphocytes in the presence of TNP-KLH and [1-14C]-18:0, B-cells were shown to contain nearly 5-fold more radiolabeled oleic acid (18:1) than T-cells. Collectively, these findings implicate T-helper cells as the principle target of 18:0-inhibition of primary antibody responses in vitro, possibly as a result of the inability of T-helper cells to avoid an over accumulation of stearic acid in their membrane phospholipids.